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Labelled antibody studies of kidney disease: light- and electron-
microscopy. Robert L. Vernier, Susan Sisson and Alfred F. Michael.
Department of Pediatrics, University of Minnesota, Minneapolis,
Minnesota, U.S.A. During the past 20 years the application of the
fluorescein-labelled antibody method to the study of kidney tissue
has greatly improved our understanding of renal disease. However,
because of the limited resolution of the fluorescent microscope,
many important questions cannot be answered using this method.
Antibodies labelled with electron dense markers offer the potential
for immunohistochemical analysis at the ultrastructural level, but
the technical problems are formidable, especially with regard to
intracellular antigens in tissue blocks. We have compared the
localization of various identical antisera, labelled with either fluo-
rescein or horseradish peroxidase. The monospecific antibodies
studied in human tissue include anti-IgG, 1gM, fibrin, j3-1-C globu-
lin and Tamm-Horsfall protein. Numerous preparative techniques,
fixatives and labelling procedures were studied and compared, and
a system evolved which preserves antigens, allows antibody pene-
tration, and maintains reasonable ultrastructure. The method re-
quires brief fixation with (30') glutaraldehyde (0.05%), para-
form aldehyde (1%); freeze-substitution (20% glycerol) for several
days; incubation of '°°M sections in labelled antibody and sub-
strate (Karnovsky); and embedding in plastic. The results will be
demonstrated with biopsy tissue from patients with Goodpasture's
syndrome, poststreptococcal glomerulonephritis (GN), rapidly
progressive GN, membranous nephropathy, systemic lupus GN
and normal kidney. These studies demonstrate the feasibility of the
method and indicate that other problems, such as the identification
of antigens, the turnover of basal membranes, and the im-
munochemistry of mesangial deposits and matrix, may now be
approached.
Studies of cellular immune responses in patients with minimal
change nephropathy. K. Eyres, N. P. Mallick. and G. Taylor. Man-
chester Royal Infirmary, Manchester. England. Evidence for cell
mediated immunity (CMI) to kidney antigens has been reported
previously in association with a number of patterns of glomerular
damage using the leukocyte migration test (LMT). We have stud-
ied particularly patients with minimal change nephropathy and
present further evidence of cellular immune responses in this con-
dition. In addition to using the LMT, we have assessed CMI by
lymphocyte toxicity to a cell culture derived from trypsinized hu-
man kidney. Nine out of twelve patients studied showed lym-
phocyte toxicity to the kidney cell culture in which the target cells
were predominantly of epithelial origin and may derive from the
renal tubules. Two antigen preparations were used in the LMT.
One was prepared from homogenized human neonatal kidney;
immunochemical analysis suggests that this preparation is largely
tubular in composition. The other antigen was GBM preparation
derived from separated glomeruli of adult human kidney. Six out
of ten patients had a positive LMT using the GMB antigen and
nine out of ten patients had a positive LMT to the neonatal kidney
antigen, as did a total of 21 out of 29 patients in whom this antigen
was used. A serum factor which blocked the LMT was present in
all 21 patients. Sequential studies were performed over two years
and seven relapses were monitored. During steroid therapy the
LMT became negative temporarily. In one patient who received a
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prolonged course of cyclophosphamide the LMT became negative
and has remained so.
A new approach to the prebiopsy diagnosis of adults with nephrotic
syndrome due to cryptogenic glomerular lesions. M. J. World. Medi-
cal Unit, The London Hospital, Whitechapel, London. When sys-
temic causes of the nephrotic syndrome in adults are excluded,
there remains a group of patients with cryptogenic glomerular
lesions. A previous survey of the South-East metropolitan region
in England (Sharpstone, Ogg and Cameron, Brit Med J 2:533,
1969) revealed the relative incidence of the different types of such
lesions. From matrices of clinical and biochemical data obtained
from patients with each of the three main categories of cryptogenic
glomerular lesion (proliferative glomerulonephritis, minimal
change nephritis, and membranous nephropathy), the means and
variances for each variable in each disease were computed and the
means compared in every possible pair of diseases using Student's
test. For every pair of diseases, significant differences were found
between the means of certain variables, but when the known rela-
tive likelihood of each disease, taken from the above epidemiolo-
gical survey, was considered, it was found that it was only possible
to discriminate between minimal change nephritis and proliferative
glomerulonephritis. The two variables which were most clinically
useful were systolic blood pressure and plasma cholesterol concen-
tration. A scattergram of point pairs for these two variables has
been constructed and may be helpful in distinguishing between
cases of minimal change nephritis and proliferative glomerulo-
nephritis, which taken together account for some 87% of adults
with cryptogenic nephrotic syndrome. This univariate approach
suggests that more complex methods of analysis may be of help in
the prebiopsy diagnosis of adult nephrotic patients. A comput-
erized sequential Bayesian analysis has been developed and, al-
though its reliability has yet to be assessed, this method may be
helpful.
Glomerular receptor for C3b in health and disease. J. E. Moran,
G. Colasanti, D. J. Evans. and D. K. Peters. Departments of Medi-
cine and Pathology, Royal Postgraduate Medical School, London,
England. We confirm the report of Gelfand et al (J Exp Med
142:1029—1034, 1975) of the presence of a receptor for C3b in the
normal human glomerulus, and report studies on this receptor in
more than 100 renal biopsies. The receptor is detected by the
binding of C3b coated indicator particles, sheep red cells or FITC-
labelled Salmonella typhi to the glomeruli in frozen sections of
kidney. It is specific for C3b and can be blocked by preincubation
of the section with purified C3b or a source of fluid phase C3b. The
pattern of binding suggests that the receptor is of epithelial origin.
The receptor has not yet been detected in species other than the
human, and Fc receptors cannot be detected in normal glomeruli.
Examination of pathological material shows that the number of
receptors is generally inversely proportional to C3 deposition in
the glomerulus, falls with progression of disease, and is lowest in
the most damaged glomeruli. Recovery of function may be asso-
ciated with the reappearance of receptors. The receptor may also
be undetectable in some cases in which fluorescence studies fail to
detect C3 deposition, e.g. in Goodpasture's syndrome. The number
486 Abstracts
of receptors was normal in three of four cases of minimal change
nephropathy and in two cases of acute tubular necrosis.
The effect of drugs on the defences of the urinary tract against
infection. A. G. Spencer. Medical Unit, St. Bartholomew's Hospital,
London, England. Three factors commonly affect the biological
activity of drugs in the urinary tract. First, many drugs, antibiotics,
their metabolites and conjugates appear in the urine in far higher
concentrations than those normally existing in the blood. Second,
in the case of drugs bound to serum proteins, the small amount of
protein in the urine results in a correspondingly greater fraction of
unbound active molecules than occurs in the plasma. Third, with
drugs that are weak organic acids, the acid pH in the distal neph-
ron and urine increases the nonionized lipid soluble fraction
thereby facilitating the movement of the drug through the cell walls
and increasing their intracellular activity. In hydropenic conditions
and a urinary pH of 6.5 this would theoretically increase by 25 to
100 the effective activity of salicylate in the urine compared with
the plasma. The test system used was murine immunocytes sensitized
to 04 Escherichia coli (E. coli) or to sheep's red blood cells (SRBC),
grown in tissue culture for one to ten days. The cultures were
pulsed with 0.25 to 2.0 m of salicylate (4 to 32 mg/100 ml) at
days 0, 3 and 5. Urine from normal subjects taking 2.4 g of aspirin
daily was ultrafiltered, freeze-dried, and reconstituted in the tissue
culture medium to the original urine concentration. Measurements
were made of the number of cells secreting specific 1gM antibodies
against 04 E. coli or SRBC using the monolayer plaque technique,
and of specific lgG antibodies by hemagglutination titres. The
results were that concentrations up to 2.0 mM of salicylate had no
effect of the recognition of antigen or on the secretion of preformed
antibodies. At low concentrations of serum protein and at a pH of
7.0, salicylate had a profound inhibitory effect at the stages of
immunocyte proliferation and maturation. Inhibition was 28% at
0.25 m, increasing to 92% at 2.0 mM. The urine from subjects
taking aspirin inhibited induction and antibody formation by 85 to
94%. Therefore, the blocking of immune and inflammatory respon-
ses in the lower nephron by salicylates and similar drugs may be a
common and important factor in the etiology of urinary tract
infections, and this may also be the mechanism by which renal
papillary necrosis is produced.
Acid-base-induced alterations in glutamine metabolism and
ureagenesis in perfused muscle and liver of the rat. Jane Oliver, A.
M. Koelz, J. Costello and E. Bourke. Nephrology Unit, Department
of Medicine, Trinity College Dublin, Meath Hospital, Dublin, Ire-
land. In the isolated perfused rat liver, lowering of perfusate pH
without altering bicarbonate concentration significantly reduced
urea production, although the converse did not obtain. Lowering
of perfusate bicarbonate increased both total glutamine synthesis
and glutamine uptake but net glutamine synthesis did not differ
from controls. By contrast, lowering of pH, without altering bi-
carbonate, increased total hepatic synthesis without affecting he-
patic uptake so that net glutamine synthesis was observed. In the
isolated perfused rat hindquarter, when perfusate pH and bicarbo-
nate were simultaneously reduced, glutamine synthesis was signifi-
cantly increased. The combined hepatic and muscle increase in
glutamine synthesis accounted for 89% of the decrease in hepatic
urea synthesis under these experimental conditions. These changes
in nitrogen metabolism are interpreted in terms of adaptations
which offset the initial alterations in hydrogen ion homeostasis.
Intravascular coagulation and pregnancy toxemia. E. Nigel
Wardle. Newcastle-upon- Tyne, England. The present view of in-
travascular coagulation in pregnancy toxemia can be summarized
as follows. In pregnancy there is a physiological inhibition of
fibrinolysis due to the placental hormone lactogen. Fibrin particles
must therefore be removed from the circulation by phagocytosis by
cells of the reticuloendothelial system. There is low grade DIC in
preeclampsia as shown by the finding of cryofibrinogen and high-
MW fibrin complexes in the circulation and in more severe cases by
a low platelet count. The fibrin complexes are deposited in the
renal glomeruli giving rise to the picture of "endotheliosis." Re-
sults from animal experiments suggest that DIC occurs principally
in the placenta since there is placental degeneration due to ute-
roplacental insufficiency. However, placental thromboplastin re-
lease will account for changes in pulmonary function and for the
DIC of frank eclampsia. Moreover, the combination of vasoconst-
riction due to hypertension and intrarenal DIC is required to
explain the non-selective proteinuria. In this situation the scene is
set for the occurrence of renal cortical necrosis in the eclamptic
syndrome. DIC in toxemia is nevertheless a secondary phenome-
non (just as DIC is secondary in accelerated hypertension) and the
precise cause of the vasoconstriction is still open to speculation. A
neurogenic theory, as that of Sophian, still seems likely. Edema in
pregnancy hypertension is only seen in man and must depend on
the upright posture with pressure on the vena cava. The evidence
from which this picture has been synthesized will be presented: (i)
by reference to the occurrence of fibrin complexes in the circulation
of patients with preeclampsia, (ii) by studies of the mechanism of
nonselective proteinuria in rabbits, (iii) by studies on placental
abruption and ischemia in rabbits, (iv) by studies of intravascular
coagulation in relation to hypertension or vasoconstriction in non-
pregnant and pregnant rats.
